The aim of this paper is to promote the correct classification of, and provide guidelines on, the diagnosis and management of Panayiotopoulos syndrome (PS). An international consortium of established researchers in the field collaborated to produce a consensus document. The resulting document defines PS, characterizes its electro-clinical features, considers its likely pathogenesis, and provides guidance on appropriate management. We conclude that PS is a common idiopathic, benign seizure disorder of childhood, which should be classified as an autonomic epilepsy, rather than an occipital epilepsy.
The International League Against Epilepsy (ILAE) 2001 Diagnostic Scheme recognized two childhood occipital epilepsies, including early-onset benign childhood occipital epilepsy and late-onset childhood occipital epilepsy. 1 It proposed the alternative name of Panayiotopoulos type for the former [2] [3] [4] [5] [6] [7] and Gastaut type for the latter. [8] [9] [10] [11] [12] [13] [14] In so doing it followed historical precedence, as these two seizure disorders were both described around the same time in the early 1980s and were considered by leading authorities to be variants of the same underlying disorder. However, during the past decade independent studies from around the world have strongly suggested that this is an erroneous view and that these conditions are likely to be separate disorders, rather than variants of a single disorder, and that, although seizures in Gastaut-type occipital epilepsy are indeed likely to originate in the occipital lobes, this is unlikely to always be the case in Panayiotopoulos syndrome (PS).
It has also become apparent that PS is one of the most common childhood seizure disorders. Despite this, and unlike the situation that pertains with similarly common childhood seizure disorders, notably febrile seizures and benign childhood epilepsy with centrotemporal spikes (Rolandic epilepsy), no guidelines have been published reflecting a consensus on how it should be managed.
This document has been produced to rectify this situation. It has been produced by an international consortium of investigators and clinicians who have studied PS over several decades and who have pooled their work to reach a consensus on the definition of PS, characterization of its clinical and electroencephalogram (EEG) features, its appropriate designation in terms of the pathophysiology of its characteristic seizures, and how it should be most appropriately managed.
Definition of Panayiotopoulos syndrome
PS is a benign age-related focal seizure disorder occurring in early and mid-childhood. It is characterized by seizures, often prolonged, with predominantly autonomic symptoms, and by an EEG that shows shifting and/or multiple foci, often with occipital predominance.
Clinical features of Panayiotopoulos syndrome, including prognosis PS occurs in children who are otherwise normal and is not associated with the development of significant neurodevelopmental problems. Although it has been described as starting as early as 1 year of age and as late as 14 years of age, a notable feature is that most individuals have their first seizure around the age of 5 years. Three-quarters of patients have their first seizure between the ages of 3 and 6 years. It affects males and females almost equally.
The only seizure type that it is recognized may proceed the characteristic seizures of PS are febrile seizures.
Seizures in PS occur predominantly in sleep, particularly the early part of sleep. This can be both nocturnal sleep and daytime naps. In two-thirds of patients, seizures occur only in sleep. The seizures of PS are characterized by autonomic symptoms. All functions of the autonomic nervous system 
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Repetitive multifocal spikes of Panayiotopoulos syndrome FP2-F4  F4-C4  C4-P4  P4-O2  FP1-F3  F3-C3  C3-P3  P3-O1  FP2-F8  F8-T4  T4-T6  T6-O2  FP1-F7  F7-T3  T3-T5  T5- can be affected, but emetic symptoms are the most obvious. Emetic symptoms may include one or more of nausea, retching, and vomiting. In around three-quarters of patients, all three emetic symptoms are reported. Although vomiting is very common, it is not a prerequisite for diagnosis. When a seizure occurs while awake the child is typically initially fully conscious, able to speak, but complains of feeling nauseated. If the seizure occurs in sleep, the child may awaken and complain of nausea, or else may be found vomiting. In a minority of seizures in PS, features more commonly seen in other idiopathic focal epilepsies of childhood may occur.
Other autonomic features are also commonly present early on in the seizure. These include: colour changes, especially pallor, but sometimes flushing or cyanosis; pupillary changes, particularly mydriasis, less often miosis; coughing; cardiorespiratory and thermoregulatory alterations; and urinary, and less common faecal incontinence and modifications of intestinal mobility. Headache may be described and is generally concurrent with other autonomic symptoms. Details of the cardiorespiratory abnormalities, such as apnoea and changes in heart rate, are sparse and require further study.
In nearly all seizures, consciousness is initially intact but becomes impaired as the seizure progresses, with the child becoming confused or unresponsive. Deviation of the eyes and often the head to one side is common (around 60% of seizures), although it is not usually an early symptom, generally occurring after emetic symptoms. One-third of seizures terminate in hemi-or generalized convulsions.
Some seizures in PS are manifested as the child becoming unresponsive and flaccid. This may occur without, or be followed by, convulsive features. Such attacks may suggest a syncope and the terms 'ictal syncope' or 'ictal syncopal-like episodes', 'syncopal-like seizures', and 'fainting-like attacks' have been used to designate them. Usually, but not always, the syncopal-like features occupy a brief part of the seizure during which more usual autonomic and other features occur. It is not known if any such episodes are associated with transient cerebral ischaemia (owing to, for example, apnoea or bradycardia/asystole) as in true syncope. The EEG during one such episode showed ictal epileptiform activity, rather than diffuse slowing. Syncopal-like features appear to be very rare in other types of epilepsy (apart from as part of the post-ictal state after generalized tonic clonic seizures).
Potentially life-threatening cardiorespiratory arrest has been reported. We are aware of four possible cases of this in PS. Given the number of patients with PS reported in the literature, it is possible that this complication occurs in up to 1 in 200 individuals with PS. Hence PS is a potential cause of sudden unexpected death in epilepsy (SUDEP). Therefore, whereas the syndrome is benign in terms of its evolution (see below), the seizures that characterize it may not be. This is an area where further study is required.
Seizures in PS are typically long. Forty-four per cent of seizures last 30 minutes or longer, constituting autonomic status epilepticus. Such events commonly terminate in hemi-or generalized convulsions. Convulsive status epilepticus is described but is exceptional. The mean duration of seizures that last less than 30 minutes is 9 minutes. There are no recorded instances of residual neurological damage after seizures in PS.
PS is among the most benign of all seizure disorders. Around one-third of all patients will have a single seizure (hence the term 'seizure disorder' is preferred to epilepsy). Most will have between two and five seizures. A few have more than 10 seizures. Very frequent seizures are unusual but do not exclude the diagnosis. Seizures usually remit within 1-2 years of onset. Around one-fifth of patients develop other, usually infrequent, seizures during childhood and adolescence. These are usually Rolandic seizures and, less frequently, visual seizures; they all remit. The risk of epilepsy in adult life appears to be no higher than in the general population, although there is a need for more studies with long-term follow-up. Atypical evolution of PS with the development of absences and drop attacks has been described, but is exceptional. Electroencephalogram The (probably) erroneous view that PS is an occipital epilepsy arose as a consequence of its initial recognition in children whose interictal EEG showed occipital paroxysms consisting of runs of high-amplitude sharp and slow wave complexes in the posterior head regions and often attenuating when fixation was eliminated. Although such interictal EEG abnormalities are not infrequently encountered in the syndrome, they are by no means typical of it.
The interictal EEG of PS shows a normal background with high-amplitude sharp and slow wave complexes (Fig. 1) . These are similar in morphology to those seen in benign childhood epilepsy with centrotemporal spikes. However, in PS there is great variability in their location. Occipital localization is the most common, but all other brain regions may be involved. Moreover, they frequently shift in location, this possibly being age-related. Brief generalized discharges are occasionally encountered. The sharp waves or sharp and slow wave complexes may repeat themselves more or less regularly and propagate, especially to frontal regions. The term 'cloned-like' has been used to describe this appearance. Its specificity for PS remains to be determined. Subgroups of patients with PS have been defined based upon differing interictal EEG patterns. These may vary in the age of onset of seizures, frequency of seizures, and duration of seizures.
EEG abnormalities in PS are accentuated by sleep. Patients are not expected to be photosensitive. Variants of the EEG that are uncommon but compatible with the diagnosis include mild background abnormalities and small or inconspicuous spikes. Similar EEG patterns to those seen in PS occasionally occur in children with other seizure disorders and in children without seizures.
Ten per cent of patients with PS may have a normal awake EEG but abnormalities are nearly always seen in sleep EEG or series of EEGs. Consistently normal EEGs are exceptional.
None of the interictal EEG abnormalities in PS appear to determine prognosis. The EEG, as in some other epilepsies, often remains abnormal long after clinical remission of seizures. The abnormalities are expected to become less florid with time and usually eventually disappear.
Ictal EEG recordings are rare. The discharge consists of rhythmic monomorphic decelerating theta or delta activity. Focal onset from the occipital regions is most frequent, but bifrontal ictal onsets have also been described.
Pathophysiology
The EEG in PS appears to indicate that the condition is associated with a diffuse/multifocal cortical hyperexcitability. This is also supported by magnetoencephalographic data. 45 The predominance of interictal occipital EEG abnormalities suggests the possibility that the site of seizure onset is usually occipital. This is supported by the fact that three out of four reported ictal recordings had occipital onset. However, it seems likely that seizure onset may also be from extra-occipital sites. The clinical manifestations suggest that there is preferential spread to autonomic centres, including emetic centres or their cortical projections. Where these are is undetermined.
PS is one of the age-related idiopathic focal epilepsies of childhood. Evidence suggests that its aetiology and pathogenesis is likely to be similar to that of other similar epilepsies, such as benign childhood epilepsy with centrotemporal spikes. PS is compared with Rolandic epilepsy and Gastauttype idiopathic childhood occipital epilepsy in Table I .
Management
Education about the nature and prognosis of the syndrome is the cornerstone of correct management. Parents of children with the disorder should receive detailed information about the nature of the disorder and appropriate management of further seizures.
Recommendations for antiepileptic drug treatment of PS come from case series. There are no randomized controlled studies. Prognosis, in terms of ultimate remission of seizures, does not appear to be affected by antiepileptic drug treatment. There is currently no evidence that the prolonged, non-convulsive seizures of PS pose a risk of damage. The seizures are often few in number. These features are similar to the situation with benign childhood epilepsy with centrotemporal spikes, in which it is now generally considered that antiepileptic drug treatment is not always required. Regular antiepileptic drug treatment in PS is probably most appropriately reserved for those children in whom seizures are unusually frequent or distressing or are otherwise significantly interfering in the life of the child. Prolonged seizures in PS can reasonably be treated with 'rescue' benzodiazepines (rectal diazepam or oral midazolam) as for febrile seizures.
There is no evidence that any particular antiepileptic drug is more efficacious than any other in PS. Of the established antiepileptic drugs, carbamazepine and sodium valproate appear to be equally appropriate. Given the benign nature of the syndrome, it is particularly important to avoid adverse effects; polypharmacy is rarely, if ever, indicated. The EEG should not be used as a guide to starting or stopping antiepileptic drug treatment. Given the short duration of active seizures in most children with PS, withdrawal after 1-2 seizure-free years is appropriate.
